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Since the publication of Sabouraud's book "Les
Teignes" (1) in 1910, a very large number of
papers on dermatophytes and diseases caused by
them have been published. They deal almost
exclusively with the structure and classification
of dermatophytes and describe the clinical and
epidemiological aspects of these infections. Little
knowledge or insight into the biochemistry and
chemistry of these organisms has been gained
which, for instance, could support the taxonomy
of these organisms, hitherto exclusively based on
morphological features. In order to try to fill
some of the gaps in a field in which, according to
Rivalier (2), "la fantaisie s'est donnd libre cours",
we have started a series of investigations of the
chemical constituents of pathogenic fungi, in
particular, dermatophytes.
The pigments of the genus Trichophyton have
received mention in a number of articles. Tate
(3) stated that the pigments of T. rubrum and
T. mentagrophytes behaved as acid-base indi-
cators, being yellow in acidic and red in basic
media. The pigments could be reduced with
sodium dithionite in alkaline solution and re-
oxidized by air. The influence of media on the
production of pigments by T. purpureum (4),
T. gallinae (5) and T. megnini (5) has also been
reported, but the investigation of the pigments
of these dermatophytes apparently had not been
pursued beyond the exploratory stage. It had
been suggested (3, 6) that the pigments might be
anthracene derivatives, but no experimental work
was reported in support of this view. Mier (7)
ran a paper chromatogram of a colored extract
of T. rubrum and reported the Rf values of his
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pigments A—C, described as bright yellow, orange-
red and bluish-red, respectively and obtained B
and C in a crystalline form. He thought that the
ultraviolet and visible spectra of these pigments
were similar to those of anthraquinones.
In 1957, Wirth et at. (8) described the isolation
of three crystalline pigments in a very small
yield from T. rubrum. He referred to these pig-
ments as red needles, orange plates and purple
needles and listed their analyses, physical proper-
ties and some color reactions.
This report deals with the isolation of several
pigments of Trichophyton megnini Blanchard,
1896.
ISOLATION OF THE PIGMENTS
The powdered mycelium of T. megnini had a
pale rose tint.
Extraction with petroleum ether gave a nearly
colorless product, shown to consist mainly of
fatty material and brassicasterol (9). Since con-
ventional solvents did not seem to free colored
material from the mycelium, it was extracted
with cold acetic acid. The chloroform soluble
portion of the acetic acid extract was then
defatted with ether.
Attempts to isolate any pure pigment from
this defatted substance by crystallization,
chromatography, sublimation or additional ex-
traction procedures were unsuccessful. Moreover,
zinc dust distillation failed to give any detectable
aromatic hydrocarbon.
An elemental analysis indicated 2.5% nitrogen
and 8.2% incombustible residue. Emission
spectroscopic analysis of the inorganic constit-
uents in the ash showed the metals to be
primarily calcium and magnesium in ratios from
1:1 to 10:1*.
Deionization was effected by passing a 70%
acetic acid solution of the crude pigment extract
over a cation exchange resin. A considerable
amount of substance was absorbed on the resin
and was removed by elution with glacial acetic
* Analysis by Dr. G. C. B. Cave, Chemistry
Dept., McGill University.
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acid oniy. Its color was brown-black and it was
not considered as a source of our main pigment.
From the deionized material, two yellow frac-
tions could be obtained by Soxhlet extraction for
one hour and several days respectively. The
latter was further purified by chromatography
on silica gel. Elution with chloroform gave an
orange material. Chromatography on cellulose
powder of this orange material separated its
main constituents from a red contaminant.
Further fractionization could be effected by
passing a benzene solution of the orange fraction
on cellulose powder. Elution with benzene and
chloroform gave a yellow fraction and a very
small amount of red material.
Crystallization from benzene, and then chioro-
form-benzene, furnished orange platelets. The
purity of the product was confirmed by paper
chromatograms in which several solvent systems
failed to show more than one component. This
pigment was named xanthomegnin.
Xanthomegnin exhibited no melting point but
cindered at 264°. It was insoluble in hydroxylic
solvent, only slightly soluble in acetone, ethyl
acetate or benzene, and moderately soluble in
chloroform.
The mother liquors from the crystallization of
xanthomegnin yielded another yellow pigment
which possessed an aldehyde function, and hence
was named megninal. Megninal has not yet been
purified.
The Soxhlet extraction of the residual crude
pigment was continued using benzene, and then
chloroform. A silica gel chromatogram of these
extracts furnished the various pigment fractions
as shown in the separation scheme.* Since an
analysis of the dark brown flakes (0) showed
3.14% nitrogen, this fraction is suspected of
being chitinous material (10) chemically unre-
lated to the megnin pigments. The red pigment,
purpuromegnin (Q), and a very small amount of
a yellow pigment (P) were eluted together and
were closely bound to less definable dark con-
taminants. Although purpuromegnin has not yet
been obtained completely free of inorganic im-
purities, the content has been reduced to such
trace amounts that we are assured the red color
is inherent to the organic chromophore and is
not due to metal chelation.
* Capital letters on the following pages refer
to fractions listed in the separation scheme.
The insoluble residue recovered from the
Soxhlet is most probably rich in chitin.
The structure of xanthomegnin (11) seems to
indicate a close relationship, if not identity, with
the orange platelets isolated by Wirth et al. (8)
from T. rubrum.
EXPERIMENTAL
Preparation of Mycelium
The fungus was grown in 500 ml. Erlenmeyer
flasks containing 250—300 ml. medium at room
temperature for 6—8 weeks. The medium con-
sisted of 4% crude glucose (cerelose), 1 % neo-
peptone Difco, 0.005% inositol, 0,001% thiamine
and 2% agar. The cultures were autoclaved, and
the harvested mycelium washed free of adhering
medium by boiling three times in water. After
pressing, the mycelium was freeze-dried, and
milled in a ball-mill.
Lsolation of Xanthomegnin
Two kilograms of powdered mycelium of
Trichophyton megnini were placed in a large
Soxhlet extractor and defatted with petroleum
ether (b.p. 30—60°) for one week.
The residual mycelium was divided into three
portions, each of which was extracted five times
with glacial acetic acid by adding the solvent,
stirring the slurry occasionally, and then allowing
the mixture to stand overnight before filtering.
A total of 45 lbs. of acetic acid was used. The
bulk of the solvent was evaporated at 40° under
vacuum with a bubbler and a stream of nitrogen,
and the remainder was removed in vacuo with a
rotating evaporator. The residue was freed of
traces of the solvent by azeotroping with benzene.
The residue (ca. 227 gm.) was dissolved in 20
lbs. of chloroform and the solution was filtered
through celite. The residue was 101 gm. of a
dark, gummy gelatinous substance (A). The
solvent was evaporated from the red-violet filtrate
and the residue (126 gm.) was then defatted with
five extractions with ether. Some red pigment
dissolved into the ether. The 71 gm. of ether-
insoluble material was a black vitreous solid (B)
which was collected by filtration.
The pigment concentrate (B) was dissolved in
4.2 litres of acetic acid and then water was
added until the volume of solution was six litres
(70% solution). The mixture was filtered through
glass wool to remove insoluble materials, and the
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FLOW-SHEET OF ISOL&TION PROCEDURE
Driedjmycelium
LExtd._with petroleum ether
Soluble fats Residual mycelium
r
Extd. with acetic acid
Solution Residual mycelium
Evap. off solvent at 400
Residue
Dissolved in chloroform
Red-violet solution Insoluble gummy residue (A)
Evap. off solvent
Residue
Washed with ether
Soluble fats Black glass (B)
(some red pigment) Dissolved in 70% acetic acid
and passed through Amberlite
IR-120
70% acetic acid eluate
Washed with pet. ether Glacial aceticacid elutionEvap. off solvent
Yellow-brown residue (D) Brown sludge (C)
(Soxhiet Extractor)
I Ether extraction (one hour) Yellow fatty residue (E)
Ether extraction (two days)
F Yellow solid (F)
Chromatographed
on silica gel
[enzene Chloroform
Oily material (G) Orange eluate (H) Mixed pigments (I)
Rechromatographed benzene
soln. through cellulose
column
r I
Yellow band (J) Trailing material Red band (E)
Mother liquor Orange platelets
I (Xanthomegnin) (M)
Megninal (L)
Benzene extraction (one week)
Yellow-brown solid (N)
Chromatographed
on silica gel
r I -
Dark brown r1• Xanthomegnin 1. Yellow pigment (P)
flakes (0) 2. Megninal 2. Purpuromegnin (Q)
Chloroform extraction (one week)
Red-brown solid (R)
Insoluble residue (5)
filtrate was divided into four portions. Each bined 70% acetic acid eluates were extracted
portion was deionized by passing the solution twice with petroleum ether to remove fatty con-
through a column (4 cm. x 60 cm.) of Amberlite stituents and the solvent was then removed
IR-120 strong acid ion-exchange resin. The corn- under vacuum. The last traces of the solvent
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were removed by azeotropic drying with benzene
and ethanol on a rotating evaporator in vacuo.
The yield was 38.5 gm. of a yellow-brown solid
(D). A brown sludge (C) was recovered from the
column by deionizing the ion-exchange resin with
glacial acetic acid. A subsequent deionization and
elution with glacial acetic acid containing a small
amount of concentrated hydrochloric acid did
not furnish any additional adsorbed material.
Residue (D) was placed in a Soxhlet and after
extracting five times with ether the extraction
was interrupted. Evaporation of the solvent
furnished 5.93 gm. of yellow fatty material (E)
which had been extracted. The Soxhlet extraction
was then continued for two days with ether. The
extraction yielded 12—13 gm. of yellow solid
material (F).
Extract (F) was dissolved in 400 ml of benzene
and chromatographed on a column (3 cm. x 90
cm.) of dehydrated silica gel (B.D.H.). An oily
substance (388 mg.) passed through the column
unadsorbed. The eluting solvent was changed to
chloroform and a vivid orange fraction which
moved slowly with this solvent was collected.
The total weight of the red-orange glass (H) ob-
tained from this band was 6.30 gm.
After elution of the orange band, the eluent
was changed to chloroform-ethyl acetate (1:1
v/v) and additional pigments were eluted from
the column. Ethyl acetate elution gave further
pigmented material (trailing). The column was
then washed with ethyl acetate-methanol (9:1
v/v) followed by ethyl acetate-acetic acid (9:1
v/v). All the fractions after the orange band (H)
were combined (I).
The orange glass (H) was dissolved in approxi-
mately 100 ml. of benzene and passed onto a
dry-packed cellulose column (4.5 cm. x 43 cm.).
Elution was carried out with benzene. An intense
yellow band (J) which moved close to the solvent
front was collected and furnished 5.41 gm. of
material. The trailing substance in the benzene
eluates was kept separate, as was also a red
pigment (K) which was removed from the upper-
most part of the column by changing to chloro-
form as the eluting solvent.
Crystallization of (J) from benzene furnished
2.86 gm. of orange crystals in two crops. Re-
crystallization of this product three times from
chloroform-benzene yielded 1200 mg. of orange
platelets, decomp. at 264° by cindering without
melting. The pure orange platelets (xantho-
megnin) represented 0.06% of the dried my-
celium. Chromatograms of xanthomegnin on
Whatman No. 1 paper with the following solvent
systems showed a single spot:
Anal. C H 0 OCH, I
C.)
Found:
Calc'd. for
C15H1 20 :
Calc'd. for
C301122012
62.46*
62.50
62.72
3.99t
4.20
3.86
32.52
31.57
33.30
33.42
10.87
12.40
11.45
10.80
3.01
5.22
5.23
* Average of 62.33, 62.58, 62.47, 62.48, 62.46.
f Average of 4.09, 3.76, 3.98, 4.01, 4.12.
The work-up of the mother liquors from the
crystallization of xanthomegnin furnished an-
other yellow pigment which contained an aide-
hyde function as indicated by the n.m.r. spec-
trum. This compound, megninal, has not yet
been obtained in a pure state.
The Soxhlet extraction of (D) was continued
with benzene. Extraction for one week yielded
7.2 gm. of material (N). The extract was dis-
solved in 300 ml. of chloroform and chromato-
graphed on 400 ml. of silica gel (B.D.H.). A dark
brown material (729 mg.) (0) passed through the
column unadsorbed. An analysis of a sample of
this substance precipitated from benzene solution
showed 3.14% nitrogen and 4.3% ash. It gave no
melting point. An orange band followed slowly
in the chloroform solvent which, upon combining
the fractions, yielded 2.96 gm. or orange residue.
Recrystallization from benzene gave 1890 mg. of
crystalline material. Two recrystallizations from
chloroform-benzene furnished 850 mg. of pure
xanthomegnin with the remainder apparently
mixed with megninal. Further elution with the
chloroform-ethyl acetate gave pigment mixtures
similar to those obtained upon silica gel chroma-
tography of the ether extract (F). Two com-
pounds, an extremely insoluble yellow pigment
and a red pigment (purpuromegnin) were de-
tected but could not be separated.
The Soxhlet extraction of (D) was continued
with chloroform for one week and 5.8 gm. of
Sat'd aqueous benzene
Chloroform-hexane (7:3)
Pyridine-fusel oil-water (6:3:1)
Rf
0.26
0.96
0.10
METABOLITES OF PATHOGENIC FUNGI 137
extract (R) was obtained. A chromatograph of
this extract on silica gel produced fractionation
in the manner described above for the benzene
extract. Some dark brown material (327 mg.)
passed through unadsorbed, 1347 mg. was re-
covered from the orange band, and the remainder
consisted of red and brown material which could
not be purified in the ethyl acetate elution
sequence.
Attempts to purify purpuromegnin by frac-
tional crystallization or by rechromatographing
on Davidson silica gel were unsuccessful. A
sample gave the analysis: C 64.52; H 4.54; ash
2.4. After passing the sample through a strong
acid ion-exchange with 70% acetic acid it gave
the new analysis: C 63.51; H 4.19; ash. 1.2.
SUMMARY
A method for the separation and isolation of
several pigments from the mycelium of Tricho-
phylom megnini was devised. The principal pig-
ment, xanthomegnin, was obtained in a pure
state.
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